2003P0B292US01 
1/18 

FIG. 1 



BUILDING 
AUTOMATION 
SERVER 



•22 



VAV 
BOX 



28 



SENSORS 



DIFF 
PRESSURE 
MONITORS 



-30 



FIG. 2 



34 



FUME 




LAB 


HOOD 




ROOM 


MONITOR 




CONTROLLER 


^38 


^40 



DIGITAL 
ENERGY 
MONITOR 



^-44 

FIG. 3 




CALIBRATION 



I 



AUTO 
ZERO 



DAMPER 
OPERATION 
S AIR FLOW 



HEATING 
FUNCTION 



I 



CONTROL 



14 




VARIABLE 
FREQUENCY 
DRIVE 



48 



-70 



•72 



•74 



•78 



2003P08292US01 
3/18 

FIG. 5 



150 






STORE ALL 


^158 


VAV BOXES 






IN PROCEDURE 






LIST 










YES 


STORE 




UNTESTED 






VAV BOXES IN 






PROCEDURE LIST 






CHANGE 
TEST TYPE 
FOR VAV 
BOX 



ADVANCE 
PROCEDURE 
POINTER 



180 



NO 




PERFORM 
CALIBRATION 
TEST 



2003P08292US01 
4/18 

FIG. 6 



CALCULATE 
DELAY 
PERIOD 



-200 



ISSUE 
CALIBRATION 
END 



-204 




ISSUE 
NEXT 
CALIBRATION 
END 




SET 
CALIBRATION 
TIMER 



-214 




PERFORM 
AUTO 
ZERO 
PROCEDURE 



-22G 



STORE 
CALIBRATION 
MSG 



•214 



2003P08292US01 
5/18 
FIG. 7 




SET 




EXIT TEST 


PROCEDURE 




PROCEDURE 


STATUS TO 




FOR VAV 


FAILED 




BOX 



310 



312 



SET FLOW 
SETPOINT 
£ SEND TO 
VAV BOX 




SET 
DMPR CMD 
= DMPR POS 



I 



TIME 
DELAY 



•274 



1 



JL 



276 



READ & 
STORE AIR 
VOLUME 



280 



SEND 
AUTO ZERO 
COMMAND 



284 



TIME 
DELAY 



288 



READ & 
STORE AIR 
VOLUME 



290 



REMOVE 
AUTO ZERO 
COMMAND 



I 



r 



294 



TIME 
DELAY 



READ S 
STORE AIR 
VOLUME 



I 



•298 



RELEASE 
DMPR CMD 
S AUTO 
ZERO CMD 



-300 




SET 
PROCEDURE 
STATUS TO 
PASSED 



I 



PERFORM 

NEXT 
PROCEDURE 



314 



2003P08292US01 
6/18 




FROM 
FIG. BA 




2003P08292US01 
7/18 

FIG. 8B 



SET CAL 
MODULE = NO, SET 
FLAG TO INDICATE 
CAL MODULE WAS 

CHANGED 



SET HEAT. COOL 

= COOL. 
DAY.NGT = DAY, 
FLOW STPT = 100 



I 



DELAY XX 
SECONDS 



DELAY XX 
SECONDS 





Y ES^424 



/RECORD DMPR 
COMD. DMPR 
POS AND AIR, 
VOLUME 



/RECORD DMPR 
/ COMD. DMPR 
/ POS AND AIR 
/ VOLUME 



I 




I 



SET DMPR 
COMD = 100 



I 




DECREMENT DMPR 
COMD BY 5% 



SET DMPR 
COMD = DMPR POS 
INCREMENTED TO 
THE NEXT 5% 
INCREMENT 
(NOTE 1) 



1 



-430 



DELAY XX 
SECONDS 



I 



RECORD DMPR 
COMD, DMPR 
POS AND AIR 
VOLUME 




RELEASE 
HEAT. COOL. 
DAY.NGT. FLOW 
STPT AND DMPR 
COMP 



FROM 
FIG. BA 




SET CAL MODULE 
= YES. RESET FLAG 



I 



FROM 
FIG. 8A 



PERFORM ANALYSIS 



•390 




EXIT DMPR 
OPERATION & 
AIRFLOW TEST. 



NOTE: THIS EXIT TAKES YOU 
TO THE HEALING FUNCTION TEST 



EXIT DMPR 
OPERATION & 
AIRFLOW T EST, 

NOTE: THIS EXIT 
TAKES YOU OUT OF 
CONTROLLER TESTING 
COMPLETELY 



2003P08292US01 
8/18 



FIG. 9 A 



460- 



SELECT 
DAMPER - 
0 DATA 
POINTS 




CALCULATE 
DIFFERENTAL 
RATE 



AIRFLOW \ N0 
INCREASE AS DAMPER^ 
OPENED? 



[YES 



AIRFLOW 6 
FULLY OPEN < COOLING 
MAX - DIFF RATE? 



STORE 




OVERSIZE 




WARNING 






2003POB292US01 
9/ IB 




2003P08292US01 
10/18 

FIG. 10 A 




TO 

FIG. 10D 



SET 

HEATING MODE. 
OPERATIONAL 
MODE, & HTG 

LOOPOUT RESET 




TO 

FIG. 10B 



r 



G14 



DELAY XX MINUTES 



I 



-G18 



RECORD 
DATA AT 2 

MINUTE 
INTERVALS 



620 



SET HTG 
LOOPOUT = 100 






DELAY XX 


MINUTES 



628 



SET HTG 
LOOPOUT = 0 



630 



BASED ON STAGE 
COUNT SET HEAT 
STAGE 1.2.3 TO 
OFF 




RELEASE 
HEAT. COOL. 
DAY.NGT. HTG 
LOOPOUT AND 
BASED ON STAGE 
COUNT RELEASE 
HEAT STAGE 
1.2.3 




TO 

FIG. IOC 



FROM 
FIG. 10A 



2003P08292US01 
11/18 

FIG. 10B 




RECORD 
DATA AT 1 

MINUTE 
INTERVALS 



I 




SET HTG LOOPOUT 
= REHEAT START 
+(0.33 » (REHEAT 
END-REHEAT START) ) 



I 



654 



DELAY XX 
MINUTES 



658 



SET HTG LOOPOUT 
= REHEAT START 
♦(0.66 » (REHEAT 
END-REHEAT START) ) 







YES 




» r 


DELAY XX 


MINUTES 



SET HTG 
LOOPOUT = 0% 



I 



674 



BASED ON STAGE 
COUNT SET HEAT 
STAGE 1.2.3 
TO OFF 



I 



JL 



678 



DELAY XX 
MINUTES (THIS 
DELAY SHOULD 
BE GREATER THAN 
STAGE TIME) 



I 



STOP 
RECORDING 
DATA 



_Z1 



680 



RELEASE 
HEAT. COOL. 
DAY.NGT. HTG 
LOOPOUT AND 
BASED ON STAGE 
COUNT RELEASE 
HEAT STAGE 
1.2.3 



I 



JL 



6B8 



690 



RECORD 
DATA AT 1 

MINUTE 
INTERVALS 



I 




SET HTG 
LOOPOUT = 
REHEAT START ♦ 
(0.49 * (REHEAT 
END-REHEAT 
START)) 



I 



698 



DELAY XX 
MINUTES 



7p 

I SET I 



700 



SET HTG 
LOOPOUT = 
100% 



TO 

FIG. IOC 



DELAY XX 
MINUTES 



I 



-704 



-708 



SET HTG 
LOOPOUT = 0% 



I 



710 



SET HEAT 
STAGE 1 AND 
HEAT STAGE 2 
TO OFF 



I 



714 



DELAY XX 
MINUTES 



I 



STOP 
RECORDING 
DATA 



I 



7 



718 



RELEASE 
HEAT. COOL. 
DAY.NGT. HTG 
LOOPOUT AND 
HEAT STAGE 
1 S 2 



TO 
FIG. IOC 



2003P08292US01 
12/18 

FIG. IOC 



FROM 
FIG. 10B 



RECORD THAT 
APPLICATION 
HAS HEATING 
BUT HEATING 
IS NOT SETUPi 




RECORD 
DATA AT 1 

MINUTE 
INTERVALS 



X 



730 



SET HTG 
LOOPOUT = 
100% 



X 



734 



DELAY XX MINUTES 



X 



738 



SET HTG 
LOOPOUT = 
0% 



FROM 
FIG. 10A & B 

0 



X 



740 



SET HEAT STAGE 
1 TO OFF 



X 



744 



DELAY XX MINUTES 



I 



STOP 
RECORDING 
DATA 



X 



74G 



RELEASE 
HEAT. COOL. 
DAY.NGT. HTG 
LOOPOUT AND 
HEAT STAGE 1 



I 



X 



748 



PERFORM ANALYSIS 



I 



EXIT HEATING 
FUNCTION TEST 



D 



THIS IS THE END FOR 
TESTING ELECTRIC HEAT 



FROM 
FIG. 10A 



2003P08292US01 
13/18 

FIG. 10D 



POLL CONTROLLER 
FOR INITIAL DATA 



I 



X 



750 



SET HEAT. COOL 
= HEAT, DAY. NGT 
= DAY.HTG 
LOOPOUT = 0 




SET HTG 




LOOPOUT = 100 





DELAY XX 




MINUTES 






- r 


SET HTG 




LOOPOUT = 


0 



I 



x 




TO 

FIG. 10E 



DELAY XX 
MINUTES 



RECORD 
DATA AT 1 

MINUTE 
INTERVALS 



STOP 
RECORDING 
DATA 



7 



X 



780 



RELEASE 
HEAT. COOL. 
DAY. NGT. HTG 
LOOPOUT 



I 



XL 



SET HTG 
LOOPOUT = 
REHEAT START ♦ 
(0.49 » (REHEAT 
END-REHEAT 
START)) 



X 



79B 



DELAY XX 
MINUTES 



I 



X 



800 



SET HTG 
LOOPOUT = 
100% 




DELAY XX 
MINUTES (THIS 
DELAY SHOULD 
DEFAULT TO 10 

MINUTES) 



I 



STOP 
RECORDING 
DATA 



I 



7 



X 



814 



RELEASE 
HEAT. COOL. 
DAY. NGT. HTG 
LOOPOUT 



TO 

FIG. 10E' 



2003P08292US01 
14/18 

FIG. 10E 



FROM 
FIG. 10D 




RECORD THAT 
APPLICATION 
HAS HEATING 
BUT HEATING 
IS NOT SETUPJ 



DELAY XX MINUTES 



I 



-830 



RECORD 
DATA AT 1 

MINUTE 
INTERVALS 



I 



X 



834 



SET HTG 
LOOPOUT = 
100% 



X 



DELAY XX MINUTES 



840 

i 1 



X 



844 



SET HGT 
LOOPOUT * 0% 



I 



X 



848 



DELAY XX MINUTES 



STOP 
RECORDING 
DATA 



X 



850 



RELEASE 
HEAT. COOL. 
DAY.NGT. AND 
HTG LOOPOUT 



X 



858 



PERFORM ANALYSIS 



EXIT HEATING 
FUNCTION TEST 



D 



FROM 
FIG. 10D 

0 



THIS IS THE END FOR 
TESTING HW REHEAT 



2003P08292US01 
15/18 

FIG. 11 



EXIT 
DATA 
ANALYSIS 




2003P08292US01 
16/18 

FIG. 12 



FAN TEST 



i 



970 



POLL 
CONTROLLER FOR 
INITIAL DATA 




978 



SET DAY. NOT = 
DAY. HEAT. COOL 
= COOL. CTL 
STPT = ROOM 
TEMP-X 9 



I 



980 



'RECORD DATA 
AT 2 MINUTE 
INTERVALS 



I 



982 



DELAY XX 
MINUTES 



Ll 



984 



SET HEAT. COOL 
= HEAT. CTL 
STPT = 
ROOM TEMP + X° 



Ll 



988 



DELAY XX 
MINUTES 

— IZ= 



990 



SET DAY.NGT = 
DAY. HEAT. COOL 
= HEAT. CTL 
STPT = ROOM 
TEMP-X 0 



I 



'RECORD DATA 
AT 2 MINUTE 
INTERVALS 



I 



yT-992 

MA / 
JTE / 

if 



r 



994 



DELAY XX 
MINUTES 



Ll 



996 



SET HEAT. COOL 
= HEAT. CTL 
STPT = 
ROOM TEMP - X° 



\ y-998 



DELAY XX 
MINUTES 



I 



STOP RECORDING 
DATA 



I 



r 



1000 



RELEASE DAY.NGT. 
HEAT. COOL. 
CTL STPT 



EXIT FAN 
TEST jT 

1 



Ll 



1004 



PERFORM 
ANALYSIS 



2003P08292US01 



-1100 



17/18 
FIG. 13 A 



1134 




EXIT 
DATA 
ANALYSIS 



STORE 
CONTROL 
TEST 
PASSED 



I 



STORE 
CONTROL 
TEST 
FAILED 



I 



STORE 
VAV BOOK 
FAILED 
STATUS 



I 



, ^ FROM 
1 I FIG. 13A 



2003P08292US01 
18/18 

FIG. 13B 




EXIT DATA 
ANALYSIS 



